Different roles of functional residues in the hydrophobic binding site of two sweet orange tau glutathione S-transferases.
Glutathione S-transferases (GSTs) catalyze the conjugation of glutathione to hydrophobic compounds, contributing to the metabolism of toxic chemicals. In this study, we show that two naturally occurring tau GSTs (GSTUs) exhibit distinctive kinetic parameters towards 1-chloro-2,4-dinitrobenzene (CDNB), although they differ only in three amino acids (Arg89, Glu117 and Ile172 in GSTU1 are replaced by Pro89, Lys117 and Val172 in GSTU2). In order to understand the effects of the single mismatched residues, several mutant GSTs were generated through site-directed mutagenesis. The analysis of the kinetic parameters of the mutants led to the conclusion that Glu117 provides a critical contribution to the maintenance of a high-affinity CDNB-binding site. However, the substitution E117K gives rise to mutants showing increased k(cat) values for CDNB, suggesting that Lys117 might positively influence the formation of the transition state during catalysis. No changes in the K(m) values towards glutathione were found between the naturally occurring GSTs and mutants, except for the mutant caused by the substitution R89P in GSTU1, which showed a sharp increase in K(m). Moreover, the analysis of enzyme reactivation after denaturation showed that this R89P substitution leads to a two-fold enhancement of the refolded enzyme yield, suggesting that the insertion of proline might induce critical structural modifications. In contrast, the substitution P89R in GSTU2 does not modify the reactivation yield and does not impair the affinity of the mutant for glutathione, suggesting that all three residues investigated in this work are fundamental in the creation of enzymes characterized by unique biochemical properties.